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ABSTRACT 


Airport security measures use very expensive equipment, and may keep passengers 
in line for several minutes. The time passengers spend in those lines can add up, and must 
' be understood as time opportunity cost. In the 1970s, several airport security measures 
were adopted to help stop aircraft hijackings. In 1978, William M. Landes wrote the paper 
“An Economic Study of the U.S. Aircraft Hyacking, 1961-1976”, in which he analyzed the 
expenditures associated with airport security measures. He concluded that the costs of the | 
adopted measures were very high. While Landes concentrated on the monetary costs of 
airport security, this thesis concentrates on the estimating the opportunity costs of airport 
- gecurity measures for passengers -- their losses in terms of their time value. This thesis 
estimates that the hij acking-preventing impact of airport screening measures is 
insignificant, but the opportunity costs these measures impose on airline passengers are 
significant and greatly exceed the benefits produced. 
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a INTRODUCTION 


A. BACKGROUND 
In the United States, every year millions of passengers 
use air transportation to travel from one place to another. 
They all are subjected to = airport Sees measures, 
including metal detectors, X-ray scans of both hand-carried 
and checked luggage, and check-in counter questioning about 
passengers’ knowledge and control of their baggage. | 
All these airport security procedures demand extra time 
from passengers. If we consider individuals with higher 
income to be the most common air travelers, and that these 
passengers assign a high value to their time, we can 
conclude that airport security measures must represent a 
Significant cost in terms of passengers’ time value. It is 
‘Beaeonawie 46 consider this cost when calculating the total 
cost of airport security measures. 
The eeveenienk is another major player in this issue. 
Most airport security equipment is acquired, maintained, 
disposed, and replaced using budgetary appropriations. In 
saaieion, public funds pay for most of the extra personnel 
needed to operate and maintain airport security equipment, 


as well as for those who enforce the security measures. 








All the costly airport security measures we see today 
were adopted to prevent criminal interference with aircraft, 
namely aircraft hijacking and aircraft bombing. 

Le Aircraft Hijacking. 

According to William M. Landes! (1), the first aircraft 
hijacking in the United States ocurred on May 1* 1961: An 
airliner en route from Miami to Key West was hijacked and 
diverted to Cuba. Between 1962 and 1967 eight additional 
aircraft were hijacked. In most cases, they were diverted to 
Cuba. 

Between 1968 and 1972, the number of hijacking 
occurrences surged to 124, most of which were also diverted 
to Cuba. 

Landes further reports that the number of aircrafts 
hijacked in the United States fell dramatically after 1972. 

Landes states that many modern airport security 
measures were introduced in the seventies. These measures 
increased the probability that an offender would be caught. 
The newly introduced security measures were a powerful 
hijacking deterrence factor, but the cost of such measures 


was “enormous” (Landes page 28). 


1 - Landes, W.M., “An economic study of U.S. Aircraft hijacking, 1961-1976”, 
Journal of Law and Economics, volume 21, 1978. 











It is interesting to consider now another piece of data 
that Landes reports in the third footnote of the first page 
of his paper: 

Even during the peak year 1969, however, the 

probability that an aircraft would be hijacked on 

any given day in the United States was negligible 

(=0.7 x 107°). Yet this was more than 500 times 

greater than the probability that an individual 

would be murdered on a given day (= 0.2 x 107°) .2 

If the probability that a person will be murdered in a 
given day is one thirty-fifth of the already negligible 
probability that an aircraft would be hijacked on a given 
day, the likelihood that a person will be killed while kept 
hostage during a aircraft hijacking is even more negligible. 

In face of the low probability that a given flight is 
going to be hijacked, it is necessary to verify whether the 
benefits of airport security measures are economically 
adequate to justify the associated costs. | 

2. Aircraft Bombing 

After the explosion of TWA flight 800, puseqaent Bill 
Clinton praered a Significant increase in airport security 
measures in the United States. President Clinton’s stated 


objective for increasing security measures was to further 


reduce the probability of terrorism. These are costly 


2 - If we do the mathematics, we will realize that the probability that an 
individual would be murdered on a given day really is thirty-five times 
smaller than the probability that an aircraft would be hijacked on a given 
day, and not five hundred times smaller, as Landes wants us to believe. 


uv 





measures that mostly focus on screening a greater number of 
passengers, cargo, and luggage. 

Interestingly enough, nobody has yet determined what 
provoked the explosion that destroyed flight 800. Among the 
plausible causes considered, only the explosion of a bomb 
inside the aircraft or a missile hitting the aircraft could 
be fruits of terrorism. Again, no evidence has confirmed any 
of the possible causes, including terrorist activity. 

In the article “TWA Flight 800: The mystery remains,’”? 
Jim Kallstrom, FBI deputy director, states: 

We looked under every rock five times;...We left 

no aspect of this investigation uninvestigated. We 

did the most thorough, totally comprehensive 

investigation we can. And, ladies and gentlemen, 

it’s our belief, to a high certainty, that this 

plane was not brought down by a bomb, a missile, 

or some device. 

Despite the inconclusive investigation about what 
happened to TWA 800, the government iS sponsoring vice- 
president Gore’s $1.1 billion (1996 dollars) enhanced 
security program‘. 

No evidence has proven terrorism caused the explosion 


that destroyed TWA 800. After the bombing of the Pan Am 103 

in Scotland in 1989, no other American airliner has been 

3 - Bayles, F. and Davis, R.,“TWA Flight 800: The mystery remains”, USA TODAY, 
July lith 1997. 


4 - Lane, E., “$1.1B requested to combat terror”, NEWSDAY.COM (URL: 
http: //www.newsday.com/jet/twamain.htm) ,September 10th 1996. 








bombed. So, it is valid to question the basis for enacting 
President Clinton enhanced security program, and whether the 
benefits of these measures economically justify the costs. 
B. OBJECTIVE 

The objective of this study analyzes the costs si 
benefits of the United States government’s policies to 
prevent and deter airplane hijackings and bombings. It 
determines whether the total additional costs are 
economically balanced with the benefits they bring. 
Cc. THE RESEARCH QUESTION | 

The research data collected to support this study 
answers the question: what are the costs and benefits of 
investing in sjenoet security? 
D. SCOPE AND LIMITATIONS 
| 5 Scope 

This thesis is limited to studying the economic aspects 
of airport security measures. Specifically, the costs of 
airport Security measures are compared to their economic 
benefits for the nation. 

2, Limitations 

Only non-classified data are used here. In the case — 
that a given policy or security measure involves classified 
objectives or benefits, chase classified Sepecrs are. not 


considered when comparing policy’s benefits to its costs. 





E. LITERATURE REVIEW AND METHODOLOGY 

William M. Landes’ paper “An economic study of U.S. 
aircraft hijacking,” Journal of Law and Economics, volume 
21, 1978, is the point of origin for what is discussed here. 

Landes’ study raised questions that are still relevant 
to understanding the economic balance between costs and 
benefits of government airport security policies. 
F. ORGANIZATION OF THE STUDY 

5 Chapter II 

An analytic framework is presented. It specifies the 
theoretical standard for economically justified government 
policies concerning airport security measures. 

2. Chapter III 

Landes’ conclusions are expanded by the additing 
passenger time value data. The new data are used to evaluate 
how much passengers would really be willing to pay to avoid 
being hijacked, assuming the probability of being hijacked 
is, according to Landes ({1), negligible. 

S. Chapter IV 

The costs and the benefits are estimated for the 
Clinton Administration’s airport security measures proposed 
after the explosion of TWA 800. 

The benefits -- the value of the aircraft hijackings 


avoided or deterred -- are compared to the government 











budgetary costs of such measures, and to the passengers’ 
costs in terms of their time value. 
a, Chapter V 
Conclusions are drawn from the discussion in the 


previous chapters. 
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II. ANALYTIC FRAMEWORK 


A. REVIEW OF LANDES’ PAPER | 

As mentioned before, William M. Landes wrote the paper 
“An Economic Study of US Aircraft Hijacking, 1961-1976,” 
published by the JOURNAL of LAW AND ECONOMICS, volume XXI, 
1978. 

At the bests of his paper, Landes presents some 
interesting data concerning aircraft hijacking in. the Uys. 


and worldwide. The Table below shows some of these numbers. 


| ieitoie7 | BE 
| i968to1e72 | 24H 


| teratorere [on i| SCS 


Table 1 =- Number of Aircraft Hijackings in the U.S. and in the World” | 









Inside and outside the United States ihe pattern of 
aircraft hijacking occurrences is similar. Both had an 
initial period with few hijackings, followed by a sede in 
cases. 
Interestingly enough, this surge occurred between 1968 


and 1972 in both cases. After that, the number of aircraft 


5 - Data collected from the Table in page 3 of Landes’ paper. 














hijackings decreased significantly, both in the United 
States and worldwide. 

Although Landes showed data of aircraft hijackings both 
inside and outside the U.S., his study focused mainly on 
aircraft hijackings inside the United States. 

Landes writes that, until 1971, either for political 
reasons or to avoid prosecution for crimes committed in the 
United States, Cuba was the preferred destination of the 
hijackers of U.S. aircrafts. 

From Table 1 above, we are confronted with the same 
question that puzzled Landes: “What accounts for the 
dramatic reduction in U.S. hijacking after 1972, and how 
does one explain the pattern of hijackings in general?” 
(Landes page 2) 

Landes raised two possible explanations for the pattern 
of behavior and timing of aircraft hijackings in the United 
states and worldwide. The two possible explanations are the 
deterrence hypothesis and the fad hypothesis. 

1. Deterrence Hypothesis. 

Landes hypothesized that introducing airport security 
measures increased the likelihood of capturing hijackers, 
and decreased hijackers' expected benefits. The Table below 
shows the number of offenders captured during each of the 


periods considered. 


10 
















NUMBER OF PERCENT OF OFFENDERS | 
OFFENDERS APPREHENDED WITHIN 12 





PERIODS 








MONTHS 
[RSETHEUS [OUTSOE THES] —"WSDETHEUS [OUTSIDE TREUS 
1961 to 1967 
1968 to 1972 
1972 to 1976 100 % 


Table 2 - Number of Hijackers and Percentage of Hijackers Apprehended in 12 Months‘ 








During the surge period between 1968 to 1972, the 
likelihood of apprehension was well below 100%, both inside 
and outside the United States. After that, the likelihood of 
apprehending offenders increased substantially, especially 
inside the United States. 

According to Landes’ devaeecnes hypothesis, two major . 
types of airport security measures contributed Be deter 
aircraft hijackings, either by decreasing the probability 
that the hijacker would be successful, or by reducing the 
probability of benefiting from the offense: deterrence and 
inspection measures. — 

The first type of measures was the deterrence measures. 
These measures fight hijackings when they happen, and reduce 
the benefits for the hijackers. | 

The second type of measures is inspection measures, 
also called screening measures. These measures make it more 
difficult for hijackers to bring weapons and other needed 


“Materials to planes. 


11 











The deterrence model states that introducing deterrence 
and inspection measures during the seventies was the most 
important factor increasing the probability that an offender 
would be captured within the first 12 months after the 
hijacking. The higher probability of capture should help 
prevent aircraft hijackings. (Landes, page 2) 

The consequence of being apprehended is the penalty 
imposed on offenders. An adaptation on Landes’ prison 


sentencing data is portrayed in the Table below. 


PERIOD Miectonitmnbaceeimnnad tare Ie 
1961 to 1967 10.15 : 

1968 to 1972 10.20 
1972 to 1976 23.01 | 


Table 3 - Average Sentence of the Hijackers 












This Table verifies that the sentences for aircraft 


hijacking in the United States -- the average number of 
imprisonment years imposed on defendants -- more than 
doubled. 


According to Landes’ deterrence hypothesis, increasing 
the probability of capturing aircraft hijackers in the U.S. 
after 1972, and the severity of the penalties imposed when 
captured should play an important oie: in explaining the 


pattern of aircraft hijackings over time. 


12 














Landes mentions two accessory factors to the deterrence 
model. The eee is that offenders began to run the risk of 
being killed during the hijacking. 

Landes notes that before 1971 no offender was killed 
while hijacking an aircraft (page 4). After that, however, 
more than ten percent of the offenders were killed — law 
enforcement agente: 

The second factor is that Cuba lost its appeal as a 
hijacker sanctuary. According to Landes, this process began | 
when the way hijackers were treated in Cuba became known in 
the United States. 

Cuba became more anpvedeane for hijackers in 1973, when 
the United States and Cuba signed and enforced a treaty to 
extradite and punish Saeaciere. 

Landes built a regression model to verify the 
deterrence hypothesis. He found that the explanatory power 
of the variables used was high enough to make deterrence the 
most probable explanation for the time pattern of aircraft 
hijackings. | 

The numbers below were extracted from Table 3 on page 
13 of Landes’ paper. They show the regression results Landes 


obtained from his model. 


iS 
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Table 4 - Coefficient and T-Values of the Variables of Landes’ Deterrence Model. 
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2. Fad Hypothesis 

Landes’ second possible explanation (page 2) is the 
hypothesis that aircraft hijacking was nothing more than a 
fad that lost momentum in 1972. This means that aircraft 
hijacking would have faded away on its own after it lost its 
momentum. 

If this is the true explanation behind the time pattern 
of aircraft hijackings, expensive airport security measures 
are pointless. 

Landes believes (page 16) that this view greatly 
underestimates the deterrence power of airport security 
measures. He states this clearly when he writes: 

Implicitly, this approach rejects or greatly 

discounts the importance of changes in the 

probability of apprehension and other measures of 
deterrence to explain the hijacking time series. 

Thus, the fad hypothesis would interpret the 

negative association between deterrence variables 

and hijackings in Tables 3 and 4 as due to a 

coincidence between changes in deterrence levels 


and the intensity of the hijacking fad. (Landes, 
page 16) 


14 








Landes suggests that if aircraft hijacking was a fad, 


“the U.S. deterrence variables have about the same impact 


and degree of significance on the foreign variables as they 


do on U.S. hijackings.” (page 17) 

To test the fad hypothesis, Landes ran his regression 
model using foreign hijackings as an independent variable. 

He concluded that, with the exception of the 
probability of incarceration, avi, Variables § showed 
coefficients and t-values comparable to those of the 
regression model considering only U.S. hijackings. 

Landes’ regression results, eceuasted from Tables 3 saa 
5S, on pages 13 and 17 of his paper respectively, are 


summarized in Table 5 below: 


independent Variables Without Foreign 
hijackings 
a 


Proportion of hijackings in which the offenders were “10.958 

apprehended 

Probability of incarceration | 998 
. 718 









Including foreign hijackings 
Coeficient | tvalue 











~1 0 
8 
G3 





Table 5S - Comparison of the Coefficients and T-Values of the Variables of the Regression 
Model Including and not Including Foreign Hijackings. 


Although the t-value of the variable “foreign 
hijackings” is highly significant when used as independent 
variable, Landes (page 18) considered that it remained 
ambiguous considering the t-values of the deterrence 


Variables. 
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Further considering the fad hypothesis, Landes suggests 
that if aircraft hijacking were a fad, U.S. deterrence 
variables should have significant negative effect on foreign 
hijacking (page 18). 

However, Landes (page 18) discovered that the four 
deterrence variable coefficients were statistically 
Significant and two of them were positive. Here are his 


numbers extracted from Table 5 on page 17 of his paper: 


independent Variables Coefficient [tvalue 
Proportion of hijackings in which the offenders were apprehended ee 
Probability ofincarceration of incarceration 


es 
Properton of efendes ied a 


Table 6 ~ Coefficients and T-Values When Foreign Hijackings are the Dependent Variable. 












After testing both the deterrence and the _ fad 
hypotheses, Landes was left only with deterrence from the 
additional security measures introduced in the seventies to 
explain the sharp decline in the number of aircraft 
hijackings in the United States after 1972. 

Landes next considered the costs of the new security 
measures. Landes found that these costs had two elements: 
the equipment costs of the security systems and the costs to 
the passengers affected by the security measures. 

Landes’ only data about security equipment costs 


involved 1974 expenditures on airport security. Landes 
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assumed that the same amounts were spent on airport 
equipment in 1973, 1975, and 1976. 

After. deducting the decrease in costs of the old 
security measures that were replaced by the new ones, Landes” 
(page 25) estimated a $194.24 million (1974 dollars) net 
increase in the costs of airport security measures during 
the period from 1973 to 1976. 

The second cost element for airport security measures 
involves the costs to passengers in terms of their time 
value. However, Landes did not senetder this cost. He 
explains: 

Unfortunately, I have no information on enese 

indirect costs and thus the analysis that follows 

only considers the net increase in monetary costs 

of the screening program. (Landes, page 25) 

Landes senbined the data on costs he obtained, which 
exclude the indirect costs of | airport . security messueee- 
with the data from the deterrence model regression equation 
of the deterrence model. 

He concluded that between 1973 and 1976 the average 
cost of deterring a single hijacking was between S4.74 and 
$9.25 million (in 1974 dollars). 

According to Landes (page 26), between 1973 and 1976, 
the newly introduced security measures reduced the 


probability that a given aircraft would be hijacked in the 


17 





United States by a value between 0.000003449 # and 
0.000001207. 

In the footnote two on page 1 of his paper, Landes 
estimated that the probability that a given aircraft would 
be hijacked in the United States on a certain day is 
0.000007. From this probability and the numbers given above, 
we can conclude that the adopted security measures reduced 
the probability that a given aircraft would be hijacked on a 
given day by between 17.24% and 49.27%. 

Landes (page 26) further estimates that, during the 
period mentioned, the reduction in the probability that an 
aircraft would be hijacked imposed a cost of approximately 
$26.46 on each enplaned passenger in the United States. 

Again, these values do not include the indirect costs 
of the introduced security measures. 

Landes’ (page 26) concludes that $26.46 per person to 
avoid. being hijacked would be justified only if the 
individual hijacking loss were between $76,718 and $219,221 
(1974 dollars). According to Landes, the cost of increased 
security exceeded the expected benefits, even though the 
security measures were highly effective in preventing 


hijackings. (page 29) 
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 B. WHAT ARE GOOD GOVERNMENT POLICIES CONCERNING AIRCRAFT 
HIJACKING PREVENTION 


According to Harvey S. Rosen, “the mechanistic view of 
the government has come to dominate Anglo-American political 
thought.”© Rosen explains that under this view, the 
government is “a contrivance created by individuals to 
better achieve their individual goals,”. and that “The 
individual rather than the group is at the center of the 
stage.” (Rosen, page 5) 7 

Rosen believes that societies where the mechanistic- 
view prevails think their governments exist to eeorect 
individuals from sy ads of violence. (Rosen, page 5) 

eo those in American society who do not embrace the 
mechanistic view of the government might want the United 
States eoueeanene to protect its citizens from violence, 
including aircraft hijacking. 

Governments, ‘however, have to finance their actions by 
taxing their citizens. The United States government has to 

use tax revenues to finance its deterrence measures against 
aircraft hijacking, and to enforce its anti-hijacking 
policies. this can be understood as the direct cost of 


government actions against aircraft hijacking. 


6 - Rosen, Harvey S.: Public Finance, 5th ed: Irwin/McGraw Hill, 1998, p. 5 
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Government actions against aircraft hijacking also may 
have an indirect cost eomecnent: This happens when the 
government makes a policy where implementation requires that 
airport administrations and airlines spend money to comply 
with the new policy. 

When the government’s policies impose indirect costs on 
airports and alrlines, it is only logical to expect that 
these entities will largely pass this financial burden along 
to users, to the maximum extent possible considering the 
elasticity of the industry demand and supply curves. 

If government actions against aircraft hijacking can 
hit airport security users’ pockets via taxation and the 
elevation of the prices of air transportation-related 
activities, it is very important Zs realize what would be 
good government policies. 

It is possible to evaluate government policies 
concerning airport security through the analysis of the 
facts and criteria discussed below. 


se The benefit of any increase in airport SoCuEa ey 
must exceed its related costs 


If the government makes a policy to increase airport 
security, it is only fair to require that the increment in 
costs is at least equal to the additional benefits it brings’ 


to users. 
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The common sense tells us not to pay for something that 
costs more than the expected benefits. | 

2. Users pay for increases in security 

Even if government policies concerning airport security 
could be produced at zero cost to the users, there will be 
definite costs to implement these policies. 

Airports and airlines will not bear all costs of 
complying with the new policies, but they will pass a 
portion of these costs along to users, as the market 
elasticity allows them. 

In addition, new airport security policies involve 
increased costs for passengers in terms of their time value. 

Thus, it is inipereent that the society only supports — 
those government policies to increase airport security, 
which generate known additional costs, and for which the 
costs are no grater than the additional Maneeaus those 
policies bring. | | 


S. All objectives of the new security policies must 
be known ) 3 


When the (overunent chooses to make a new policy 
concerning airport security it has objectives it whishes to 
achieve. 
Landes (page 29) found that the adopted airport 
security measures, though highly effective in deterring 


aircraft hijackings, cost between $3.24 million to $9.25 
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Million (1976 dollars) per deterred hijacking. He considered 
this cost excessive compared to the benefits these expenses 
provide to air transportation users. 

Landes calculates that the costs of these measures 
would be justified only if the individual benefit for each 
passenger that avoids hijacking were in the range of $76,718 
to $219,221, in 1996 dollars. 

If the visible costs are so much higher than the 
increase in passenger security, there must be other 
objectives, whose achievement is not clearly stated in the 
policy. | 

To support objective analysis, government policies must 
clearly state all their objectives. If the costs of a policy 
exceed its stated benefits, that policy must be changed or 
abandoned. 


4. Airport security policies must not be justified by 
the jobs they create 


When the government establishes airport security 
policy, it must only consider the users’ needs. Objectives 
Such as creating new jobs to increase employment are 
inappropriate. 

Job creation is more appropriately addressed through 
Macroeconomic policies. Furthermore, creating new jobs 


automatically generates the need to pay the associated 
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Salaries. This additional cost is largely borne by the users 
of the airport security measures. 

When an airport security policy creates new jobs, but 
the cost of these jobs is not offset by the benefits 
produced, that policy should be changed or Pes aroneas 


Ds Policies concerning airport security may have 
unintended consequences 


Governments can not foresee all the consequences a new 
alrport security policy will generate. Normally there are 
some unintended consequences. If unintended benefits are 
generated, the user will be better off. But if unforeseen 
costs are incurred, users may be worse off than herons. 

Government airport ee policy should be changed or 
abandoned if its foreseen and unforeseen incremental costs 
to users exceed the additional users’ benefits, peeeeeee and 


unforeseen. 
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III. COSTS VERSUS BENEFITS OF AIRPORT SECURITY MEASURES 

This chapter compares the costs of airport security 
measures during 1996 to the benefits for that year’s 
passengers. Landes’ paper will be used as initial reference. 

Landes (page 29) concluded that the cost of the 
mandatory screening program was “enormous.” The costs he 
estimated were the financial costs of implementing the 
Mandatory screening policy in American airports. 

Besides the financial costs, there are opportunity 
costs to passengers: they spend extra time in airports 
waiting for and processing through screening. It is 
important to estimate those costs and compare them to the 
benefits screening provides air transportation passengers. 
The year 1996 was chosen because it is the most pesent year 
for which all needed data is available. 

The analysis in this chapter twos: Panes steps. The 


first is to estimate the hijackings deterred in 1996. The 


second estimates how people value their time, to estimate 


the opportunity cost of time spent going through airport 


security in 1996. The third step compares the passenger’s 
costs and benefits of those measures. 
A. HOW MANY HIJACKINGS WERE DETERRED IN 1996? 


How many aircraft would have been hijacked in the U.S. 
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if passenger-screening measures were not in place during 
1996? 
Landes’ data was collected for his full deterrence 
regression model. Landes’ complete model is not used in this 
thesis because gathering the required data was beyond the 
scope of this thesis. 
Despite this, a simplified regression model was 
designed. This model’s estimated number of hijackings is not 
accurate enough to be used as an estimate in this thesis, 
but it indicates the impact of passenger screening alone in 
preventing hijackings. The data used in this model include: 
1. The number of aircraft hijackings that occurred in 
the United States in each month between 1961 and 
1977.7 

2. The number of passengers enplaned in the United 
States during this period. 

3. The associated number of commercial airline 

departures. 

4. The number miles flown by commercial airlines in 

the given period. 


>. The date when the United States and Cuba signed a 


7 - Obtained in the 1986 FAA report. 
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treaty to exchange and punish aircraft hijackers.® 

6. The date when the anti-hijacking bill passed in 
ene United States Senate, and pre-boarding 
passenger screening was introduced.? 

The dates in items 5 and 6 above separate the 
deterrence impact of these two events in the forecasted 
hijackings. A dummy variable was used for each event. 

The dummy variable for “treaty” has the value zero 
before the treaty was signed (January 1961 to February 
1973), and the value one afterwards (March 1973 to December 
1977) . 

The dummy variable for “passenger screening” has the 
value eae before screening was introduced (from January 
1961 to pabruady 1972), and value one SPeeniards (March 1972 
to December 1977). 

The sae used in the regression model is displayed in 
Appendix A. 

The following results were obtained after first running 


the regression model: 


8 - Kavass, Igor I.:UNITED STATES TREATY INDEX, Vol. 8, William S. Hein & CO. 
Inc., NY,1985. | 


9 ~ The New York Times Bank of Abstracts, 1972. It was used the first date 
when airport security measures were required to comply with President 
Nixon’s government directives, because the effective date of introduction 
of the measures varies from airport to airport. 


27 








Table 7 - Results of the First Regression Run. 


The t-values show statistical significance for the 
constant and the coefficients on the variable “number of 
passengers” and on the dummy variable for “treaty with 
Cuba.” 

However, the coefficients on the variables for “number 
of departures”, “number of miles flown”, and “passenger 
screening” are statistically insignificant. 

In the subsequent regression run the variables “number 
of departures” and “number of miles flown”, whose 
coefficients are statistically insignificant, were dropped. 
Even though the coefficient on the dummy variable for 
“passenger screening” is insignificant, the variable was not 
dropped. 

The results of the modified regression model are shown 


below. 


[varabie [cent ae 





Table 8 - Results of the Second Regression Run. 


In this second run, the t-values increased for the 
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constant, and for the coefficients on the variable “number 
of passengers” and the dummy variable for “treaty with 
Cuba.” The coefficient on the dummy variable for “passenger 
eereentng? still has an insignificant t-value. 

The statistical insignificance of the coefficient on 
the dummy variable for “passenger seresning” should not be 
surprising. Hijackers can aupaeiinte conventional weapons 
for other weapon types that metal detectors or X-ray 
sennneee can not detect. For example, X-ray scanners can not 
detect synthetic-material guns. 

The insignificance of screening is also evident enea 
the coefficients above are applied to 1996 data (Appendix 
Bye 

To estimate the impact of passenger screening on the 
number of hijackings in 1996, that year’s data was applied 
to the model twice. In the first application, the dummy — 
variable for “passenger screening” has value one; in the 
second application “passenger screening” has value zero. 

When value one is assigned to the dummy variable for 
“passenger screening,” the model considers the impact of 
_ passenger screening on tne predicted number of hijackings in 
1996. This predicted number is 91.87 occurrences. 

When value zero is assigned to the dummy variable for 


“passenger screening,” the model does not consider the 


29 





impact of passenger screening in predicting hijackings in 
1996. This predicted number is 92.35 occurrences. 

As stated before, the regression model used to estimate 
these predictions was not particularly accurate. The 


adjusted R* value was 32.5% and the predicted number of 


hijackings considering the impact of screening -- 91.87 
occurrences -- was very different from the actual number of 
hijackings in 1996 -- zero. 


Nevertheless, the striking thing about the predicted 
values, with and without screening, is how close they are -- 
both round to 92. Thus, this imperfect model suggests that 
the actual number of prevented hijackings in 1996 was 
zero .10 

Because the model is imperfect, another way to estimate 
how many hijackings screening prevented is to assume, 
independently of the research findings above, that screening 
was highly effective. 

Landes called the period between 1968 and 1972 the 
“peak years.” On average, there were 29 hijackings annually 
during this period. The assumption is that the average 
number of hijackings without screening grows with the number 
of passengers. 


Considering that the average annual number of 


10- Statistical Abstract of the United States, 1997. 
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passengers between 1968 and 1972 was approximately uc third 
of the number of passengers in 1996, this assumption 
indicates that 87 hijackings would have occurred in 1996 if 
the Security measures had not been in place. This number 
scptainiy overestimates of he number of hijackings 
prevented in 1996. | 

B. HOW VALUABLE IS THE INDIVIDUAL TIME 

Besides the portion of the airport security costs 
included in che price of air transportation tickets, 
passengers bear time costs by waiting in line to go through 
security measures. 

There is no perfect way to calculate an individual's 
real time value. However, calculating an individual’s time 
eae is critical to this chapter’s objective. 

At some moment in our lives we have all heard ne 
expression “time is money.” Everybody would agree that time 
is worth sensenine to every eee However the problem is 
in calculating a monetary value for this “something.” 

Harvey S. Rosen, in Public Finance,*? notes that a 
common approach to this problem is to exploit hetieieest cons 


choice theory. Rosen explains: 


11 - Rosen, Harvey S.: Public Finance, 5th ed: Irwin/McGraw Hill, 1998. 
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People who have control over the amount they work 

do so up to the point where the subjective value 

of leisure is equal to the income they gain from 

one more hour of work -- the after-tax wage rate. 

Thus, the after-tax wage rate can be used to value 

the time that is saved. (Rosen, page 236 to 237) 

Continuing in his exposition, Rosen (page 237) presents 
two major problems with this approach. The first problem is 
that not all people can choose the amount of time they work. 
This is especially true when one’s work contract requires 
the person to work a fixed number of hours per week. 

People who work under this kind of contract have little 
or no control over the number of hours they work in a day or 
in a week. Thus they do not have many opportunities for 
making the kind of choice addressed in income-leisure 
theory. According to Rosen, (page 237) unemployed people are 
the “extreme example” of this first problem. 

The second problem Rosen (page 237) mentions is that 
time away from the job is not used equivalently. Rosen 
writes: 

For example, to avoid spending time on the road, a 

person who hated driving might be willing to pay 

at a rate exceeding his wage. On the other hand, a 

person who used the road for pleasure drives on 

weekends might not care very much about the 
opportunity cost of time, particularly if she 
could not work on weekends anyway. (Rosen, page 

237) 

Rosen (page 237) writes that regardless of the 


existence of people that “cannot choose their hours of 
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work,” and that “not all uses of time away from the job are 
equivalent,” it -is possible to estimate time value. 
According to Rosen, some researchers estimate people’s time 


values by observing their transportation choices across 


modes that have different traveling times and prices. In the 


studies to calculate the value of an individuals’ time, 
observing the extra money people are willing to spend to 
reduce their commuting time reflects how much each person 
values his or her time. 

Rosen (page 237) concludes, based on these studies, 
that “a reasonable estimate of the effective cost of 
traveling time is about 50 percent of the before-tax wage 
rate.” | 

This approach is used to calculate the opportunity cost 
for passengers, that is the value of the time they spend 
waiting to go through airport security measures. 

Cc. THE VALUE OF TIME FOR 1996 AIR TRANSPORTATION PASSENGERS 

To use Rosen’s method to calculate the passenger's time 
value is necessary to estimate heise before-tax incomes. The 
most updated data available is from the October 1997 edition 
of the “American Travel Survey.”!2 The aes below ea be 


found in Figure 8 on page 8 of that survey: 


2 = Bureau of Transportation Statistics: “American Travel Survey”, U.S. 
Department of Transportation, Oct/97. URL - 
http: //www.bts.gov/programs/ats/corepage.html. 
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Income (thousands) Percent of the number of person trips 


BM 


248% 
270% 


Table 9 - Percent of Personal Trips per Income Bracket. 





The percentages above reflect 1995 travel data. This 
analysis assumes that the percentages were the same in the 
following year, 1996. Furthermore it is assumed that the 
income brackets shown in Table 7 refer to before-tax income; 
the “American Travel Survey” does not specify the income 
reported. 

The section Data & Statistics, Passengers Enplaned, of 
the “Air Transport Association”1!3 report listes the number 
of passengers enplaned since 1960 in both domestic and 
international flights. For 1996, the total figure is 581.2 
million passengers. 

Applying the percentages in Table 7 to the total 
enplaned passengers in 1996, estimates the 1996 air trips 
taken by persons in each of the different income brackets. 


The results are in Table 10 below. 


Rare of tips (in mons) 
07 
Less than $25 


Table 10 - Number of Trips per Income Bracket in 1996. The Numbers do not Add Up 
Exactly Due to Rounding Error. 















13- Air Transport Association: “Data & Statistics”, URL: http://www.air- 
transport.org/data/traffic.htm 


34 








According to Rosen (page 237), a person’s time value 
can be estimated as 50% of his or her before-tax wage rate. 
It is necessary to estimate each individual’s wage rate to 
perform a precise calculation. 

Statistical research to estimate the ene average- 
hourly wage rate for each of the income brackets is outside 
7 of the scope of this thesis. The costs and benefits of 
airport security measures, however, can be compared using 
eonesruaeive estimates for wage rates. 

The following assumptions were made to estimate hourly 
wage rates from the data above: 

Lis All income brackets refer to before-tax income. 

(2. The daily wage rate was Seva cee dividing the 
annual wage rate by 260 days. The hourly wage rate 
was calculated dividing the daily wage rate by 8 
hours. 

3. The mean annual wage rate in the two lower income 
intervals is equal to the aetennsbic menage 
between their limits. | 

4. Estimating the mean annual income for the higher 
income bracket is more difficult; there is no upper 
bound to use in calculating an average wage. This 
analysis uses a eenneeganiee estimate that 


underestimates these wages. Thus, it was assumed 


3D 





that the mean annual salary for the highest income 


interval equals $100,000. 


Mean annual wage rate Mean hourly wage rate Time Value of One Hour 
$100,000 $2404 





Table 11 - Hourly Wage Rates in the Different Income Intervals. 


The time values shown in Table 12 were calculated 
dividing the hourly wage rate by 2, according to Rosen’s 
conclusion that the opportunity cost of time is half of the 
before-tax wage rate. 

The estimated the mean time value for passengers in the 
different income brackets can be used to estimate their 
opportunity cost for the two-minute delay to wait for an 


complete airport screening measures. 


Cost of waiting two minutes in line 
in millions of dollars 





Table 12 = Cost of Waiting 2 Minutes in Line. 


If each passenger in 1996 waited two minutes. to 
complete the security measures, the opportunity cost of time 
for airport security would equal approximately $354.0 
mi liven deliare (1996 dollars). 

D. costs VERSUS BENEFITS OF SCREENING MEASURES 

The data in the previous sections can be used to 

estimate the cost to deter a single hijacking in 1996, in 


terms of the time value for passengers in 1996. 
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There is a good case to be made, based on earlier 
regression results, that airport screening did not prevent 
any hijyackings. If this is true, 1996 passensene would have 
borne an estimated time cost of $354.0 million (1996 
dollars) with no benefit in return. 

On the other hand, using the likely overestimated value 
of 87 deterred hijackings, each prevented hijacking in 1996 
‘ost that year’s. passengers approximately $4.0 mien 
dollara (1996 dollars). 

| What ee do passengers receive in return for their 
opportunity cost of the screening measures? To estimate 


these benefits, it is necessary to imagine the worst 


scenario for a hijacking: a Jumbo jet was hijacked in 1996. 


with 350 passengers onboard. 

The existing data show that a typical U.S. aircraft 
hijacking lasts for one day, and that passengers are neither 
injured nor killed while held hostage. 

It is further assumed that the passenger mix inside the 
hijacked plane reflects the aggregate 1996 mix for air 
transportation industry passengers reported in Table 10. 

The losses for each category of passenger are estimated 
in the Table below based on the average hourly wage rate for 


each income bracket. 
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Daly Loss per Passenger 
© ess [so | = 


Table 13 - Daily Loss per Passenger Based on Their Time Value for One Hour. 





| 


In the Table above, the number of hijacked passengers 
in each category reflects the percent values in Table 10. 
The hourly time values were imported from Table 11. 

The benefit each passenger receives from airport 
screening is to avoid the time value losses reported in 
Table 13. Summing these losses over all passengers implies 
the total loss per hijacked plane under this scenario is 
$303,000 (1996 dollars). 

If screening procedures prevented 87 fully loaded Jumbo 
jet hijackings in 1996, the total benefit would have been 
$26.4 million dollars (1996 dollars). These numbers are very 
much smaller than the total time value cost of airport 
screening $354.0 million (1996 dollars) reported above. 

Assume that the benefits estimated above are multiplied 
by 10 to compensate for fear, discomfort, and other 
inconveniences for the hijacked passengers, as reflected in 
Table 14. The total estimated benefits -- $264.0 million or 
$3.0 million per plane -- are still significantly smaller 
than the passenger’s opportunity cost of time associated 
with airport screening - $354.0 million dollars (1996 


dollars). 


38 








Number of passengers | Ten times the Daily Loss per Passenger 
ic 
= 218 
a Sai 


Table 14 - Passenger Estimated Losses Considering Other Inconveniences. 














One could argue that the benefits of screening are 
understated because they take no account of the lives saved 
that would have been taken during a hijacking. Such an 
argument is hard to make, however, because the data on. 
hijackings show that no U.S. passenger eae ever killed 
during a domestic hijacking. 

‘Assume, contrary to common sense that in 1996 5 murders _ 
did not happen due to prevented hijackings. Even if we set a 
$10 million value on each life saved, which is the high end 
of the range economists have found for the value of life 
people exhibit in their risk-taking behavior (Rosen, p.239), 
the added benefit from lives saved is still only $50 million 
dollars. Combining this with the other benefice, which 
themselves are overestimated, gives a total benefit of $ 
76.4 million dollars (1996 dollars). This is still well 
below $354.0 million, the component of pecpile’s time cost 
Hide to airport sereenine. 

In conclusion, the opportunity cost of airport 
screening measures for each of the 1996 passengers is much 
bigger than the aggregate benefits expected from those 


measures. 
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Iv . ANOTHER ISSUE: AIRCRAFT BOMBING 

This chapter discusses another kind of illicit 
interference with commercial aircrafts that is closely 
related to hijackings: aircraft bombings. 

The explosion of TWA flight 800 trigged President 
Clinton’s security tightening measures, even enough. ae 
evidence of terrorism was ever found. 

The first step is to disease TWA flight 800, including 
theories about what caused the explosion. 

Next, the security tightening measures the Clinton 
Adeinistvetion implemented are discussed. The cost of those 
measures, and the benefits they brought to passengers ane. 
estimated. Finally, these costs and benefits are iseneeca 
and analyzed. 

A. TWA FLIGHT 800 

‘The data ised in this section are taken from the 
svtdeie by Fred Bayles and Robert Davis “TWA 800: The 
mystery remains,” (USA Today, July 11° 1997). 

On July 7 1996, at 08:19 PM, TWA flight number 800, 
a Jumbo jet, departed New York’s John Fitzgerald Kennedy 
Airport for Paris. It carried 230 people, and it had 176,600 


pounds of fuel aboard. 
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The weather was mild and clear. The Jumbo jet was way 
below its capacity of passengers and fuel. It could hold 433 
passengers and crew, and 734,000 pounds of fuel. 

The flight continued as usual until 08:31 PM, when it 
exploded. The explosion showed up on radar screens as 
multiple blips where it was supposed to have been just one. 
When the air traffic control station failed to raise TWA 
800, it alerted the Federal Aviation Administration (FAA) . 

The accident investigation started immediately after 
the catastrophe. Many aircraft parts were recovered, along 
with most of the bodies of the passengers and crew killed in 
the crash. The first Beeeie to the crash site were 
fishermen. They found nothing but debris, flames and dead 
bodies. Many initially concluded that TWA 800 had been 
bombed. They still remembered what happened to Pan Am 103 
over Scotland in 1989. 

The only thing known for sure was that the aircraft 
exploded in the air. According to FBI’s Assistant Director 
Jim Kallstrom, “the chances of this being mechanical are 


slim, whether it’s a 1% or 5%.”16 


16 - Bayles, F. and Davis, R.: “TWA 800: The mystery remains”, USA Today, July 
lith 1997. | 
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B. POSSIBLE CAUSES OF THE EXPLOSION INSIDE TWA 800 

The investigation into this explosion was frustrating. 
Much of the aircraft’s structure and components were 
recovered. However, no conclusive evidence was found to 
Support any of the probable causes for the explosion that 
tore TWA 800 apart and killed all its occupants. 

When the cockpit voice recorders were found, there was 
some hope that they could shed light on the causes of this 
terrible catastrophe. But even these recorders, the eenous 
“black boxes,” failed to explain the explosion.?’ 

In this section, some of the possible causes for this 
explosion are discussed. The possibilities reported here 
have some basis in the evidence to date. The evidence, » 
however, is not strong enough to verify any of these 
possibilities as a clear-cut cause for explosion of TWA 800. 

1. Bomb | 

According to Bayles and Davis,1® on July 227° 1996 
investigators privately admitted that explosive residues 
were found on the wreckage. On July 24 1996, some 
“sources” told the two journalists that silver metal chips 
were found in some of the bodies and debris of the downed _ 


airplane. However, James K. Kallstrom, FBI Assistant | 


17 - The same as footnote 16. 


18 —- The same as in footnote 16. 
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Director, told Aviation Week and Space Technology?? that FBI 
agents interviewed the crew that worked on the last flight 
in the 747 before the plane was assigned to flight 800. They 
also interviewed all the people that worked around or on the 
plane between flights. According to him, no evidence of 
.criminal activity was found. 

According to Kallstrom,*9 tests were performed for bomb 
chemical residues in the recovered structure parts, debris, 
and passenger luggage. Again, he concluded that no evidence 
was found to support the suspicion of criminal activity. 

2. Missile hit 

The missile theory drew some attention when a reporter 
for CBS television?! obtained two stained seat fabric pieces 
from TWA 800. That reporter had the stains tested in an 
independent laboratory. The test showed that the reddish 
substance staining the fabric was associated with rocket 


missile fuel.22 


19 - McKeena, James T.: “FBI Details TWA 800 Criminal Probe”, Aviation Week 
and Space Technology, November 24th 1997. 


20 - The same as in footnote 19. 


21 - Wolper, Allan: “The FBI convinced CBS” :Editor & Publisher, May 17th 
1997. 


22 - Wolper, Allan: “Source or journalism?”, Editor & Publisher, May 17th 
1997, NY. 
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If the explosion of TWA 800 was really caused by a 
missile hit, that missile could have had two possible 
origins: terrorism, and a U.S. military missile launched by 
any of the warships, military airplanes or submarines 
conducting exercises in that area. 

In Bais interview for Aviation Week and Space | 
Technology, 23 FBI Assistant Director James Kallstrom said 
that the FBI had no reports of suspicious activities, es of 
missing or abandoned boats along Long Island’s south coast, 
for weeks before and after TWA 800 sepioded. Nothing was 
found to support ene terrorism theory. 

In the same interview, Kallstrom also stated that the 
FBI did ee find evidence to support the military missile 
hit theory. According to him, FBI agents interviewed crew 
on every ship, plane or submarine operating within two 
hundred miles of the point where flight 800 exploded. The 
reports of those interviews were unanimous: no missile was 
launched. Most SE those interviewed claimed that flight 800 
was out of range for any of their weapons when it sponded. 

In the interview for Aviation Week and Space 
Technology,*4 Kallstrom reported that FBI agents. also 


checked the possibility that a drone hit the 747. After 


23 - The same as in footnote 19. 


24 ~ The same as in footnote 19. 
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extensive research, it was concluded that “There were no 
drones in the air.” 

s. Electromagnetic interference 

According to Elaine Scarry,*> the electromagnetic 
interference theory arose from conversations recorded by the 
“black boxes.” In these conversations, the pilot mentioned 
problems with fuel flow, and that control surfaces (flaps) 
had deployed without command. According to Scarry, these are 
characteristic Signals of ongoing electromagnetic 
interference. 

The author theorizes a possible interference of 
electromagnetic emissions of military aircrafts or warships 
in the vicinity of flight 800 and the 747’s electronic 
systems, and its “fly-by-wire” flight control system. 

According to Scarry, “Until the relevant information 
about the electronic equipment used on the night of July 
17° 1996, and the relevant Air force and Pentagon studies, 


are made public, we simply won’t know.”26 


25 - Scarry, Elaine: “The fall of TWA 800: The possibility of electromagnetic 
interference”, The New York Review of Books, April 9th 1998, Ny. 


26 - The same as in footnote 25. 
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4. Fuel vapor explosion inside the center fuel tank 

James T. McKenna?? reported that the cockpit voice 
recorders detected the explosion of the center fuel tank 
right before the equipment stopped recording. 

a then theorized that the center tank exploded by 
igniting overheated fuel vapors trapped inside the center 
tank. 

Reporting on the investigation into TWA 800, Bayles and 
Davis28 wrote that Boeing conducted tests on another 747 
under the same conditions as TWA 800. The reporters stated 
that the engineers who conducted the tests found that the 
tank was hotter than they expected. | 

Continuing their neport; Bailes and Davis wrote that 
when the results of Boeing’ s test were known, the National 
Transportation Safety Board (NTSB) urgently cseutred that 
FAA get rid of the explosive vapors inside the fuel tanks. 


Later, on June 27° 1997, the NTSB and FAA issued 


recommendations for “what Should be done to change airline 


jet fuel systems.”29 


27 - The same as in footnote 19. 
28 - The same as in footnote 16. 


29 - The same as in footnote 16. 
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Summarizing the TWA investigation, James Kalistrom 
stated, “We don’t have piles of evidence. What we have are 
piles of competing speculation.”30 

Today, almost three years after the accident, the 
different theories about the explosion onboard TWA 800 still 
are being discussed. 

Gunwald?! reports that, until November 1997, the FBI 
tried to keep its investigation focused on the hypothesis 
that a bomb or a missile hit caused TWA 800 to explode. 
According to Gunwald: 

It wasn’t until November 1997 that the FBI 

acknowledged publicly that a mechanical flaw 

indeed ignited the Boeing 747’s central fuel tank, 

a concession that finally put pressure on 

airlines to begin correcting the problem. For 

months, documents suggest, the bureau had stuck to 

its sabotage theory -- despite private protests by 

the ATF, the national Transportation Safety Board, 

the Central Intelligence Agency and even some of 

its own scientists. 

It is Gunwald’s opinion that a never released report by 


ATF -- Bureau of Alcohol, Tobacco and Firearms -- is likely 


to play a major role in that Senate hearing. 


30 - The same as in footnote 16. 


‘31 - Gunwald, Michael: “Agencies dispute cause of air crash”, Monterey Herald, 
May 9th, 1999. 
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Cc. PRESIDENT CLINTON’S SECURITY MEASURES 

About a week after TWA flight 800 exploded, on July 
25°» 1996, President Clinton made a statement on air safety. 
While asking the American people ‘not to jump to 


conclusions,” the president made the following announcement: 


I have ordered the Secretary of Transportation to 
issue new directives on airline security that 
cover international and domestic flights, and 
apply to passengers and to cargo. From now on, we 
will hand-search more luggage and screen more 
bags. And we will require preflight inspections 
for any ‘plane flying to or from the United States 
-- Every plane, every cabin, every cargo hold, 
every time. % , 


Continuing his statement, President Clinton informed: 
I have asked Vice President Gore to take charge 

of a commission to review aviation safety, . 

security and the pace of the modernization of the 

Air Traffic Control System -- a subject that he 

and his Reinventing Government Task force have 

been working on for more than three years now.33 

As an immediate result of President Clinton’s speech, 
the FAA tightened existing airline passenger search and 
screening measures. 

Along with these immediate steps, Vice President Gore’s 


commission proposed other security measures to increase 


flight safety. Vice President Gore’s commission estimated 


32 - Clinton, William J.: “Statement by the President on Air Safety”, The 
White House Office of the Press Secretary, July 25th 1996, NY. — 


33 - The same as in footnote 32. 
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that the total cost of these additional measures would be 
$1.1 billion dollars. The measures directly aimed at airport 
safety were estimated to cost $360.4 million dollars.34 

The proposed measures that directly affected airport 

security were:35 

7 $91.1 million to install 54 luggage screening 
machines that can detect plastic explosives. 

7 $37.8 million for equipment capable of detecting 
explosive traces on carry-on luggage, laptops, and 
cellular phones. 

2 $31.4 million for the X-rays and other explosives 
detection devices for international air cargo. 

" $26.6 million to allow U.S. Custom officials to 
check the U.S. mail transported on international 
flights. 

. $146.6 million to increase the FBI’s_ anti- 
terrorism activities. 

» $18 million to increase the FAA’s workforce. 

" $8.9 million for training and deploying bomb 


sniffing dogs. 


34 - Lane, E: “$1.1B Requested to combat terror”, NEWSDAY.com, September 10th 
1996, URL: http://www.newsday.com/jet/twamain.htm. 


35 - The same as in footnote 34. 
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The remainder of the proposed $1.1 billion dollars was 


to be spent in areas other than aviation security. These 


“other areas included U.S. facilities overseas, troop 


positioned in the Persian Gulf, infectious disease 


laboratories, and other public facilities in the United 


States. 36 


It is logical to think that implementing the above- 


specified measures will increase the cost of air 


transportation. In consequence, it is also logical to think 


that air transportation organizations will pass along to 
users the part of the increased cost at least to the extent 


that market elasticity allows. 


D. COST OF THOSE MEASURES IN TERMS OF PASSENGER TIME VALUE 


The impact of the tightened security measures on 
passengers’ waiting time is two fold: time lost at both 


check-in and baggage claim. The first effect is the time 


lost in line at the check-in ask ticket agents as each 


passenger about their control over their carried luggage. 


Assuming that it takes each passenger twenty seconds to 


answer the clerk’s questions, and that there are on average 
ten people in line after that person, it is possible to 
estimate the average increase in time due to check-in 


questions. The numbers are reported in Table 15 below. 


36 ~ The same as in footnote 34. 
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Table 15 - Passenger Delay Due to Check-In Questions. 


Assume a check-in situation in which there is a 
passenger at the counter and ten others in line. Assume 
further that no other passenger will enter this line until 
all waiting passengers have been served. If the person at 
the check-in counter spends 20 seconds answering the luggage 
security questions, that person will be delayed by 20 
seconds. The first person in line will be delayed by these 
20 seconds, plus the 20 seconds it takes him or her to 
answer the security questions, or 40 seconds in total. By 
Similar reasoning, the cumulative total increases by 20 
seconds for each successive person in line. 

Adding together all delays and dividing the total by 
eleven, ie average delay for the eleven people depicted in 


Table 14 is 120 seconds, or two minutes. 
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The second impact of tightened security measures 
involves delays when passengers are wateing to pick up their 
baggage from the baggage claim carousels. 

Assuming that luggage security procedures will delay 
each passenger by an additional two minutes on ‘eyenaee, 
these tightened sseuniey measures cost each Baesengee four 
minutes of time. | | 

Chapter Three calculated the average time value for air 
transportation passengers in 1996. Using that value and the 
four-minute delay estimated above, the increased airport 
security measures that the Clinton Administration proposed 
in 1996 would have imposed a $920.8 million dollar time 
Getue cost on airline passengers in 1996. 

E. BENEFITS VERSUS COSTS 

As of this writing, the last confirmed American flag 
airliner destroyed in a terrorist attempt was Pan Am 103 
over Lockerbie, Scotland, in 1989. This terrorist attack 
claimed two hundred and seventy victims; it is still a very 
bad memory, especially for those who lost family or friends 
in the tragedy. | | 

In the opinion of retired Rear Aamiesa Cathal “Irish” 
Flynn, who became FAA’s Chief of security in 1993: “the 


records indicate that people were much more secure in the 


oF. 





decade since Pan Am 103” He continues: “It isn’t something 
that one points to with pride. It’s just a fact.”37 

Others agree that security has improved since Pan Am 
103. However, they think that there are holes in security 
that terrorists could still exploit. Bob Moretti is among 
those who think that security still has “giant holes.”38 

Moretti lost his son on Pan Am 103. Now he is a part- 
time consultant for the FAA. He, and others like hin, 
believe that risks continue because of uneven passenger and 
carry-on bag screening, ineffective use of explosive- 
detection devices, and the lack of a program to match bags 
to domestic passengers.39 

The explosion of TWA 800 created the emotional momentum 
to introduce new flight security measures.?9 However, nobody 
Bae: been able to prove that TWA 800 was victim of a 
terrorist bomb. 

When TWA 800 exploded, air transportation passengers 


already bore the burden of passenger and luggage screening 


37 - Levin, Alan: “Aviation Upgrades a work in progress security better but 
holes remain 10 years after Pan Am 103 explosion”, USA Today, December 
18** 1998. 

38 - The same as in footnote 37. 


39 - The same as in footnote 37. 


40 - The same as in footnote 37. 
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procedures. The Clinton Administration not only tightened 
those measures, but also introduced new ones. | 

Adding the $354.0 million dsiiaes (1996 dollars) 
opiates opportunity cost for passengers of the screening | 
measures together with the $920.8 million dollars 
opportunity cost of the Clinton Administration measures, the 
Petal opportunity cost of airport security measures in 1996 
is equal to approximately $1.3 billion dollars (1996 
dollars). 

Considering the uncertainty about what destroyed TWA 
800, the additional cost of 1996 measures to American 
passengers appear to be much higher than the adareionsl 
benefits they brought to them. | 

If the costs of Vice President Gore commission's 
fe eenmendea mecsuees exceed its benefits, it is important to 
ask why the federal government implemented the policy. 

oe reasons for adopting these costly measures could 
have been the government’s preoccupation with President 
Clinton’s reelection. According to Newsday’s Earl Lane: 

While investigators have been unable to determine 

if that crash in the waters off Long island was 

caused by sabotage, the White house has’ been 

anxious in an election year to demonstrate that it 


is taking action against even perceived increase 
in threats to U.S. air travelers.#! 


41 - the same as in footnote 34. 
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Considering the high opportunity costs to passengers of 
increasing airport security, the cost of the new policies 


appears to be well above their benefits. 
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V. CONCLUSION 

This thesis analyzes government policies concerning 
airport security aensueee. This chapter highlights its major 
findings. 

The extra time passengers spend waiting to go through 
airport screening procedures has a value to those 
_ passengers, and aggregate passenger’s time eats can be 
Significant. Assuming that passengers in 1996 waited two 
minutes on average to go through Senor security measures, 
the opportunity cost of their time value was estimated to be 
$354.0 million dollars per year (1996 dollars) . 

One of the ere goals of airport screening procedures 
is to prevent Hiackings: When applying 1996 data to the 
regression model used in this thesis, the predicted number 
‘ops neseinee considering and not considering the impact of 
passenger screening was almost the same. The mentioned 
results suggested that screening deterred no hijacking in 
1996. If zero hijackings were prevented, 1996 passengers 
bore a cost of $354.0 million dollars (1996 dollars) in 
terms of their time value, but obtained no benefit from it. 

Another way of estimating the number of prevented 
hijackings is to assume that passenger screening is very 


effective. To do this, it is necessary to assume that 
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hijackings would have increased proportionally to the growth 
of passengers if screening procedures had not been in place 
in 1996. Under these assumptions, it was estimated that 87 
hijackings deterred in 1996. This number is likely to be a 
grossly overestimated. 

If 87 hijackings were prevented in 1996, the prevention 
of each one cost that year’s passengers $4.0 million dollars 
(1996 dollars) in terms of their time value. 

The worst case scenario -- a hijacked Jumbo jet with 
350 people onboard -- was used in this thesis to estimate 
the minimum average loss per passenger that would justify 
the estimated cost to prevent a hijacking. The available 
data indicated that a typical hijacking in the U.S. lasted 
for 24 hours and that no passenger were killed or injured 
while held hostage. 

If no hijacking was prevented in 1996, that year’s 
passengers bore a cost of $354.0 million dollars (1996 
dollars), but had no benefit in exchange. 

If 87 hijackings were prevented, the opportunity cost 
for passengers per hijacking prevented is $4.0 million 
dollars (1996 dollars). 

On the other hand, the maximum time value benefit for a 


350-passenger hijacked Jumbo jet is $303,000. This number is 
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much smaller than the time value costs of either case above 
== 5354.0 miadon and $4.0 million (all in 1996 dollars). 

The estimated time value losses for the eieensa 
passengers are much smaller than the estimated benefit of 
preventing a hijacking. This difference does not justify any 
investment in pre-flight screening measures. 

In 1996, after the explosion on TWA‘ flight 800, the 
Clinton Acministration adopted several measures to tighten 
airport security. These measures were implemented even 
though the TWA 800 investigation never determined what | 
- caused the explosion, including terrorism. 

President Clinton’s measures further increased » 
passenger waiting time costs. If President Clinton’s 
security tightening measures delay each passenger nee four 
minutes, they create yearly passenger time value losses that 
total $920.8 million dollars (1996 dollars). 

The ‘total yearly passenger time cost of airport 
security measures was estimated at $1.3 billion dollars 
(1996 dollars) in 1996. 

This thesis showed that the costs of airport security 
measured in terms of passengers’ time value are much higher 
than their estimated benefits. | 

Finally, airport security passenger time value costs 


can be updated in the future, and the scope expanded to 


39 





consider the costs of other security policies the federal 
government could have adopted. Future studies can estimate 
the costs and the benefits of airport security applied to 
“what if” situations, which are outside the scope of this 


thesis. 
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APPENDIX A. MONTHLY DATA FOR THE REGRESSION ANALYSIS | 
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